Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-099090 
(43)Date of publication of application : 05.04.2002 



(51)Int.CI. 


G03F 7/039 


G03F 7/004 




H01L 21/027 


i 

(21)Application number : 2001-210657 


(71 Applicant : SHIN ETSU CHEM CO LTD 


(22)Date of filing : 11.07.2001 


(72)Inventor : HATAKEYAMA JUN 


(30)Priority 




Priority number : 2000218490 Priority date : 


: 19.07.2000 Priority country : JP 



(54) CHEMICAL AMPLIFICATION POSITIVE TYPE RESIST MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chemical amplification positive type resist material for electronic 
beam or soft x-ray exposure which is a chemical amplification positive type resist material containing one or 
more kinds of an alkali-insoluble or an slightly alkali-soluble resins introducing an acid-labile group to a part of 
hydrogen atoms of carboxyl groups or phenol hydroxyl groups of a base polymer soluble in an alkaline solution 
containing a carboxyl group or a phenol hydroxyl group and which is characterized in that the above resin 
contains at least two kinds of acid-labile groups, one being an acetal group or a ketal group and the other being 
a tertiary hydrocarbon group or a substituent containing a tertiary hydrocarbon group. 
SOLUTION: The resist material of the present invention is excellent in stability when left in vacuum after 
exposure with electronic beams and is low in trailing on a Cr substrate and is excellent in sensitivity, degree of 
resolution and plasma etching resistance. Thus, the resist material of the present invention is especially suitable 
for a material for forming a minute pattern in machining of a mask substrate by these characteristics. 
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(1) -2. (1) -3«, «jfrrS7;i/err:;Wx-T' 
; Wt-&«. Any >{k7)i<*)ix.-TMk'&®) \z & *r 

[0 0 4 2] ±f2iC (1) -2, (1) -3 



( 11 ) 



2002-99090 



19 

<Da<Dmfr$W*>frt££?l^ 2«tCgge.n-T. 3~8 

[0 0 4 3] 
[{£2 2] 



R 30 



R 20 



R 1B R 19 

— (-O-R^B-A-B-fR 21 -©)^! 

R 20 R 20 

pIS ptfl 

-f^CHR^^O-A-O^R^O^j-f 

R 20 R 20 

(R-O^ 

r»18 

O— R^B-A-B"^ R 2, -C4ef 



,18 



R 20 



? R 19 
R 20 



R 20 



10 



20 



[0 0 4 4] iiTf, ±f25g*S4'COAlC-DV^Tl»BJ-r 
Z>t< AC0a+ jyfcfftKlte. |SHb*ifi 
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[0 0 8 6} 7^* u hh< tmw&mn 

tbtfl, TIE— jR5£ (9) (10) -l~ 

do) - 5ic«fcoT«$n^>x>*'jv-, /vr/t- 






, %.\'' 7A 



[R 41 O) n <R 40 ) m (HO) n (R 40 )„ 



3*2 



if* tH 



42 



+ f), (a + c + e) / (a + b + c +d + e + f ) 
<fe, 0~l©|gffl-e&£#, ffSKttO. 8^T, «fc 
0»SL<ttO. 6£TF, Il:ifJL<(10. 5JEJlTt? 
£•5. TBBte0£j@x.5IE$c-T?, 4#IC«0. 0 1 JBU:, 
«fcDff£L<teO. 0 5£i±, S»C«FS b<«0. lg* 

[0 0 9 1] ^©fia^^Ste, 5 0 0- 1 0, 0 
0 0, 0 0 0, JfSKttl, 000~1, 000, 0 
10 0 0, «tt)« : *b<«l, 0 0 0~1 0 0, 0 0 0, M 
lt$?£L<«2, 0 0 0~5 0, ooo-css. 

3\ ^Hpa^tt^KiiwiRanftVijs*, Mw/Mn = 

1. 0~5. o, &\zi. 0~3. 0T&£ 

[0 0 9 2] ±fH7 ? >^UV- > /Vf/V-T/^J^tf'J 
V-tt, A*WCttTli!Wljt (10) -1~ (10) 

[0 0 9 3] 
20 Ub4 6] 

* 

: (io>-i 



(9) 

[0 0 8 8] R"ttl^-Xiail©*$ff. 

mi^Sc i ~ 2 o »Kttt>b<tt«*c!)7;^ 
jwas, mz&tmfst 6 ~ 2 o ©7 u r 4 ' «±fE& 

»Kttfeb<tt^tt©7;p+;u*, iV'te&imfk 30 

l~2 0Witm«. #ttttt>L<tt»K©7;P*l'> 

X«K^6~2 0©7U-P->at?» X— 5^H§ 
-g-, XX^;Hg-g-^^feJ:V^ 0^k^5, 0^m 
^5. k+m=5» l^g^l, 0 0 0, »*L<«1 
^g^lOO, Et-<ff*b<«l^g^5 OT^. 
[0 0 8 9] R 40 CD7JP+J^, 7'J-M, R 4, ©7 
R 4 '(D7;^P>S, 7V — ]/>&£VX 

*. 

[0 0 9 0] Sfc. a~ f teOXteIE&-e*5#, at 40 
b, ctd, eiifit^rn^nm&KOiiiZfcZfS.^. 

a/ (a + b) . c/ (c + d) , e/ (e 



■ 
■ 



A 



(10)-2 



(10)-3 



[0 0 9 4] 
Ut4 7] 
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* .*-- A A A- — 



(10H 



'••A* 



A- - 



A-- 



* A Am 

v v 

• A 



■A 



V *A 



♦ ♦ • .A * V A«-A^ ** 



(10)-5 



m^«TI2^DSL*fii: (11) ©#Dv-*g 
A«Tf25S (12) *«-r. A — AS© 

hft£*ffi (1 1) («0SIL») 

R 4Z R« 



&"0\ fR 40 ) m (HO) n fR*1 m 



[0 0 9 5] 
MS4 8] 



(11) 




[0096] ±my^/-)vmmi¥<Dy : >^^-7-, a 

[0 0 9 7] MtUZ, — IRiS (i) T^^n-s^&yv- 



(12) 

^tf/Xte— (Sic (i i) T^Sn^^/T-^fflViT 
5i (i i i) T?*sn*fl2^« (#«/&^/-7-) £ 

sj££-ti-3. ^t»r, — jr^c (i) TS^ns^yv-s 

tf/Xtt— (i i) TwSW'E/V- £W&8sin 

[0 0 9 8] 
Mb 4 9] 
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R 42 



CH2=C 

lOR 4 \ 
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(') 



CH 2 =C 



(OH), 



(II) 



CH^C 

0 



[0 0 9 9] R 4 \ R 4 ' , k, m«±fSt(^^ 

~6CDEm^ #tettfcb<«S{MK©li&, 28fcfcb< 

« 3 j&COT Jl^USXte h U T)V*)Vzs 'J JWStra&^. 20 

R 4 8 tt*«f-&Xtti»*» 1-20, #K 1 ~ 1 0 <DT)l 

[0 10 0] UE>^7x:t>g-&£fT5«3\ 
&iz9-h7\z l^D77>, 5?:*3r-9->, x^;px— 



(Bi) 



[0 10 1] l^JtLTSsec-7fJMJ^A« 

[0 10 2] £J&iaS<hbTte-8 0~1 0 0"C, 
b<«- 7 0~0'CTabO, S^F4i:bT«0. 1~ 

[0 10 3] sec -^^U^^A^W^JKMV^c 

s tt> \z «Ttes^ * e« \z m o sg-r. 

[0 10 4] 
Ut5 0] 
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coio5] wt^gfe&zm\-r%m&\*. 

nfctf'J p-b KO^->X^U->lC»bT^O*ST? 30 

[0 10 6] HilT, ±«R'\ R 4 ' ©S^F£j£S«, 
iS (1) - 1 ~ (1) -3, (2) -1, 2, (3) - 
1, 2©vma^l«X«2«J£Lt-t?<&-5. 

[0107] £&vrz&o\z*5tw<DVV7. hmmm 
^»cpi^7S^-x#uv-©^*;u2H^>';i'ax«7 

x/-;i^#ttat©***?©^fc< tfe^tfiE- 
liaft (l) -1, (1) -2Xtt (1) -3TS3tl§ 
b< «^-;PST«&£*lTft-5Sg 1 © 
BfcT3fc«*£*tt7 , ;W7 'JWttfct < ««^1t©«fflg 

±E— Ittafc (2) -1, (2) -2, (3) -1XB 
(3) -2T?^$tlS3iSi^b*^SX»i3^<b7km 50 



i* 7 u fc l < «)t <nmm «t © :/ u > h 
*;^^v-;i/*x«7xy-;i/tt7KM* 

iP+yMXIi?! y -;M4*&g©*i&li»^ ©4>& < 
1 1>— Jrf2— JK^t (1) -1, (1) -2X« 

(i) - 3-c*$n-5T-fe^-;P i bL.<«'y^-;p*-t? 

D ©'>&<<»: t> -aJ*t±fH-/ISiC ( 2 ) - 1 . ( 2 ) - 

2. (3) - nil o) -2T^n^>3mmt^m 
*x« 3 »&te*iii*£#tjs&ST?e&snTfc*sg 
2 ©t?^st*ttf7M u ^»tt-b t < \mm& 

flcfcfctt** 1 ©m^^*i:m2 ©m^F^*t©fiJ 
tJHki:l/T5 : 9 5~9 5 : 5. <fcO$?£L< 
ttl0:90~90:10, L<B12 : 8 8 

~8 8 : 1 2T«>5^tAWibK 
[0 10 8] **«Ol/^ Mftttt, (A) ±12^- 

xmm. (b) (o «»*jw*#*f *t> 

©tf-szitdfr^, «F*b<« (D) JMHtfc^fc. 
(E) **E±JW*E-&f *^t**T?*«. 
[0 10 9] *%WTffiISn5 (B) /£#© 
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#«»*tUTtt. m.%<k#i ^-^«fjg, ®mfB.itm 
zr*s-)V. 3-*<?)V-3-*y**s~7* ;-)v. i 

h+->-2 -^D/V-JK 1 -Ih+y- 2 -:7' 
PAV-;^3;(Z>7J^:^-;Mg, ^Otl/>ii r 'j3-M 

xJk t^p tfi/>^u 3-ji/t;i?jn-fJi', 
l/^Uri-jkEyx^Jkx-^k yntfu>y>;n 

x-"x-;Mf©x— t^MS, ^Dt?k>^U3-;u^y^ 

3Mkx-^;kT-te^- K SWfcx^k tf;nf>$x^ 
;k H«^;k 3 h+S/^nM^K^m 3 
-lh+->/DW>Kxf^ SSter t 

;k yDtft>itert-7*^k yoekvyjn 

-Jk-ty- t e r t -^Jl/X— T-JKT-feT— h^f© 

x^^jus^vf e.ns. ^-©B3^-a«, ^-x«fflgi 

0 0S5(S*gB, £TFIbJU) 1 0 0~2 0, 0 0 

0gC» ^tC3 0 0~5, 0 0 Q%t,£.-?Z>Z.£.ijl~T:&Z>. 
[0 110] (C) j£#©&fg£#Ji:LTte, TEHR 
5* (1 6) ©*-r>Ai£. jfc (1 7) W7*s*9>m 
j£ (18) ©^>J:**->A!sig#, 

;kx;p*^-hl§«^*^tf^n, #i:*>7r-^ 

■6. (R 50 ) b M' K" 

(i6) (flu R"«^fci~i 2<z>amtt> 

#4£»*XttgSl*©7 Jl^JW*, ^*Sc 6 ~ 1 2 <D7 'J — 

3-FX-y-A. ;*Jk*x«}A£«U k- 
ISK*>S*U bli2X«3T?ab5. ) 

II 

R 3, -S0 2 -C-S02- R 32 

x«^«cD7';k+;v*x«Any><t;7';k+;p*. Riii 
& 6 ~ 1 2 <D7 U -MXft/Nny>fc7 »j 
££5fi&7~l 2®7 7Jl'*;H4*t. ) 
[0 113] R'\ R s, CDTJmr;U*tbT«l 0 -^7 
>7r-*, *3\>U*, x^;i>». yph!;i^ 
S, 75J«, ->^o-^>^;U», v^P^^S, 
y;k^jkx;p», ap 
r>fc7)V*)V&i: LTte h U 7)V*u*?-)l& > l , 
l. l-h'J^^tni^S, i, i, i-hu^D 
pxfM, y^-7;k^a^;w^d^vff.n^. 7 



50 



[0 111] R"©7MJHi:LTtt^f^S, 
**v->^D^\+->;i/», /;ktf;kx;ps, 7 

p-^h + -/7ir;|/i, m-^ F*->7irJH, o 
h*->7iXJl/8, Ih*y7irJH, p-te 
r t -yh+v-7xx;W3i, m- t e r t -7"h+y7 
ix;«§©7^3^y7ixm 2 -^f^7lX 

3-^f^7ixjPS, 4-^?;k7xxji/S. 
10 I^7i-;HI, 4 - t e r t - 7?-)V7 xXJPS. 

4- ^*7i=jms, ^^5=-;k7xx;H£^©7;u* 

;k7xx;i/^*Jfe,tlS. 75;l'*;i'Si:lTtt'<> 

5- f H-ft>, *>77-^W-h, J)li£)V*> 
7Jk**-K 7 7.)l-fc*-Ym<DmW.7)V 

*;k*;k**-K hvyu—h. l, l. i-KU7 
mdi^>xw-k y^JM-PT/^^jk* 
h^©:7;i/;*P7;v*;k*;k*;*- k l-S'k— 

20 k ^>-fc?>7JU^- k 4 -7 )V*U X)l 
**-k 1, 2, 3, 4, 5 -'O^^kfD'Otf 
>X;k**-K 1 -^-^^l/X^/fc^.— k 2-^-7 
5\>k*Jk**- k p-^h+y'Oii^W- 
h.^-^h + y^O^X^-K p-?;k*P 
s<>M>7s)V-fc*—y, p - t e r t - :/ h * -><N >-fc? 
>X;U*^- k p - Fyn+y^>-^XJl/^- 
k p-7xXD^y^>if>XM^-h. p-^> 

>if>*;k**-h^7U-;k*;k**-k *~>k 
30 -K 7~9>WfcZ—h^<07)V*)VX)V-fc*—Yifi 

[0 112] 

Mb 5 i] 



(17) 

X h+y7i^S, p-tert-7h*y7i 
x;WS, m- t e r t x.—)VW§<D7 
*y7ix;H. 2-^f;|/7irM> 3-^^;k7 
40 iZM, 4-^f^7i^S, If)|/7irjH, 
4 - t e r t -W7iXJH, 4-7*^1/71-^ 

v^^5 i ;k7xX^Sa|OT;i'*j!l'7xX^»*i^Vf 
Sfl3. Any>fbTU-;P*ibT«^;k^-P^>if 
>S, ?DD'<>f>S 1 1, 2, 3, 4, 5 -'"Or* 
7;k^-p^>if>*^^tf?,n-5. 77M;Htb 

[0 114] 
Mb5 2] 
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R 34 R 35 

r»_ S o 2 -o-n=c— <!;=n-o-so 2 -r 33 ( 1S ) 

(fiL, R'\ R' 4 , R 3S te^j&&l~l 2©K«l : t*. ^X^XJIO &7V**>, f* WV^J^f 

»iK«x«s«w7;i'+;i'*x«Apy>{t;7;mr;i' *x;i/> &tv*9>* fx (sec-wmr 

K^6~ 1 2 0TU— ;P*X»4Aoy>ft7U- ;W V7"S**>. fx (n-^DKM^il') 5? 

R'\ R ,, ttSV»fc«S^bTill««ljet*»J«UTt>J: fX (ter t-7fMM^JW a J7*J*9 

<, wRiiij6s»'*Ts«-&. r 54 , R'sa-tn-^nK >. fx (n-7iMMrf) yy^^x fx 

^l~6<Dit0ttX«^lK : K©7;i'*^>* : &* WV75MM^W *J7'/**>, fx (sec 

T. ) 10 -75JU7.;i/*^;W i?7\f*9>* fX (tert- 

[0115] r*\ r 34 , R"®7;wi'S, /\ny> 73;l/^;U*njU) V7V*9>* 1 -->^n'\^r^;U 

<k7)V*)V&> 7U— ;WI. Aoy>ft7'J-*i, 7 XJl^XJU- l - (ter t -7?)VX)V-fc-)V) z?7 

5^StbTB, R", R"Tltt^Lfct>©tl^# 1 - ->i7 p^\* v^x^x JU- 1 - (te 

©ga^W^ftS. ^C*5, R 34 » R"<D7)V^-U>&t r t-75J^M^) *?7 X J*9>, 1-tert 

tttt^f x^>g, /ntk^, -7$;WX;p*x;|/- 1 - (tert-WXW- 

^*->b>*^d^Vf6n-5. JU) 5?7l/**> 4 *©3?7\/* t*X-o- 

[0 116] ^teWtrte:, >:7r-XA-*>& ( P - h;i/x>x;p*x;p) -«->?^^;p^u^-+-> 

>>7xXJU3- Kx>7A, ^>7r-XJU^>g5 (p- A, fX-o- (p - MUX>x;U*XJl/) -a-~JV 

tert-yh+->7i-JW XxX^S-Kx^A, i-^yUt+yA, h'X-o- (p - Wl/X^XJU* 

p- WUx>*;i/*>BH>7xx;i,3— kx«>a. p- 20 x;w -a-^^p^^yu^^A, t*x-o 

h;>x>xju*>& (p-tert-/h+->7i- - (p - h ;i/x >x ;v*x;u) -2, 3 -^y^y-J^r 

)V) ^xXJl/3-h-X^A. *>7r-XM>BEh'J >^U:**->A, fx-o- (p- h;wx>7.^x 

7iXMMr7A, ^7>7r-XJW^>SE (p-t )\>) -2-*^)\>-3, 4 *i<> 

ert-7ht->7i-JW 5?7i-MM-^A, A, fX-o- (n -^>X;P*x;U) -a-v**^ 

^)>7r-XM>if7 (p-tert-7F*->7 ;P^»J^->A, fX-o- (n >X;W*x;P) 

7i-;WJl'fc l 7A, A>7 7-m>S -a-^xXJhJfy^v'A, fX-o- (n-~7? 

HJX (p- t e r t -7h*->7i-;W TJM^x^ >x;p*x;P) - a-v^P^rv-Jl^U^v'A* 

A, p - b JH>^M>1 h 'J 7ir;WJP*ri) fx- o - (n-^ VX^xfrXJU) -2, 3 

A, p-h;H>XW>S (p-tert-7"h+y >> ? ^>^U *+^A, f X - o - (n >x;i^ 

7irjw >;7in;wwr>?A > p-wux>x;v 30 x;w -2-^^-3, 4-^>^>^>yut+ 

*>&t'X (p-tert-7h*->7i-;W 7x- ->A, f X - o - >*)\>*=-)V) -a-i>^)V 

^xji^x^a, p- h;i/x>x;u*>B*Hjx (p- ^u^^a. fx-o- (h»j7Mn^^>xM 

tert-7h+y7i-W x;M^X<>A, x;» -a-^^f J^'J**->A, fX-o- (1, 

^-□^>x;w*>ithU7xx;px;i'*x^A, ^ l, 1 - hj :7ji^px^>xju*x;w -a-i?*^ 

>x;i'*>t h >j 7i-^;^r>7A, %>7y—7> ;uyu**^A, fx - o - (t e r t -^>x;u* 

h U ^^VX^X^A, p-h;WX>x;^ XJP) -a-^^l/^'JJt+i'A, h'X - o - (A— 

^h'jpt^^x^^x^A, a>7 7-xm>S-> 7;w^-p^^^>x;p*x;i/) -a— 

^d^-^m^w (2 -^-+v^^p^\+->;u) x;w ->a, fx - o - (->^ p^-y->x;i/^x;i/) -<*- 

*x^a, p- h;px>x;p*>m->:?p^*->;M? i?*^^ a, fx-o- co-t^x^x 

)V (2 -^-^y->^p^+->;i/) xji^x^a, 40 M - a-^^U^U^v-A, fX-o- (p-7 

T-x;^>®?>'^5 1 ;P7xx;i'x;i'^x'>A, p-h ;i/^-p^<>-tf>x;i'*x;w -a-s^^^u**^ 

;px>xju*;>k> 5 ^^;i/>'xx;px;i/*x^a> a, fx-o- (p-ter t --79-)V<>-V>z.)V* 

xr-x;^>^v ? ->^P'\+->;W7xxjux;i'*x^ ~)V) - a-^^i^ysM^A. fx-o- 

a, p- h;px>x;w*>Kv 7 ->^P^->Ji/Xxx;i/ p>x;v*x;i/) -a-^fj^W+yA, f x- 

xjMsx-i/A^e^x^Aifc. fx tt>7r-xw o- (77>xr-x;v*x;w -a-*?*^)V!fV**e- 

x;u) V7*S**>. fx (^>-t?>x;u*x;» >>7 ->a^o^u^*->a^^ 2 -~>^p^^->;p*;w 

fx (p- hAx>x;u*x;i/) v?7^^ zHx^-2- (p- h;i/x>x;i/*;x;i/) 7*a/t>, 2 

fx (^->^>xj^x;w V7*/*?>, fx -'fv7Dt!WM-Ji'-2- (p- h;ux>x;u* 

(>'^D'\^r->;Px;^x;w v?7\Z**>> fx x;w) x"p/i>#cd0-^>-x;u^>^^ v^xxx 

^n^>?;px;i/^x;w i?7V*?>. fx (n-^ 50 jh?x;|/*x v'->^p^\+>';p>'x;^>^©^x;p 
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*>mm&> P- b)V3L>X)l>*>&2, 6-S?XhP 

>>?;^©r:hP^>v';U7.;U*^-h^#:, 1, 
2, 3-hUx (**>x;u*x;k**-» ^>-fef>, 
i, 2, 3-hUx (h>j7JU^-p^^>x;i/*-;p5i- 
+-» <^>-feT>. 1, 2, 3 - h U X (p - h;ux>x 

-f^- h->l/- K 5 -S)W)V*.>- 2, 3-v^ 
>- 2, 3 -SWUS+WS f hv'l'-K 

5-y;uzpJi/^>-2, 3-^;u^^rW5 K--f;u 

- nnsifwf en*. ±t2&%£3Jtt 1 a 

co 1 1 7] &m±mv&&mit, ^-xwi o o& 

\ZttLT0. 2~15gC, &\Z0. 5~1 5gi5i:-r*^ 
«ha*$?£b<, 0. 2lHnc$tfcftV><h@ftll#©&fg£8 

[0 118] (D) J*»©Jft*tt{b-&*»4, 

aflw»iwsnT»««3^isi±b» 

Bi^P 5-2 3 2 7 0 6^, ^5-2 4 9 68 3^, 1^5 

- 1 5 8 2 3 9^,1^5-2 4 9 6 6 2^,1^5 -2 5 30 
7 2 8 2^, 1^5-2 8 9 3 2 2 1^5-28934 
0^^f2«c) . 

[0119] z\(D£vf3.m.&&tt,<er<votLTi l t, m— 

^#^T5>«, 8Slgl73>gi, *;ViH=1r->*S:Wr 
4ft. 7 SHUSH*, <5FfHMWW«*tf&n*a«, 1* 

t-s&flS^T5>*i»^icM^e.ns. 40 

[0 12 0] a*W»C«, m-»©fi&W^75>«ib 
T, J^-7, *9-)V7S.>* Xf;|/75X n-7" 
nb!Jl/7SX <V7nt!Jl/75>, n-7f)P75 
>, -f 77*5^7 S>, sec-7f;i/75>, ter 

t-^f^SX ^>f;k75>. tert-7$;V 
75>, ->i'n'<>^75>, a*->JI'7S>, ->^7 
D^->;WT5>, VfJP75>, 
y-Jb75X ^->JUT5>, h'fy^SX -fe^JU 
75>, ;*^>5?75>\ X?^>;>?7$>> fh7 

x^w>^>^s>^^$n, m-mmmmy^ so 



4#KI2 002-99090 
54 

>mthX, -^WSX ^If^75>, >>-n 
-7Ptf;P7 5>, 77*Pfc!;U75>, V-n-Zf 
9\>U7S>, -7'f , 77'f;P75X ^-sec-7fj|/ 
75 >. ^>fJ|/75X -^->^P^>5 1 ;P7 5>, 
->'A+yf75X i?-/^nA+yJl'75>> V^Zf*? 
JU7 5 >> y^fJl/73X yV^7S>, i?fy 
;V7 5>> -^h'fy^SX i?tf^7 5>, N, N 
-^f;Mfl/>i?75>, N, N-^^^;i/X^I^ 
>i?75>, N, N-^^rh^Xfl/M^S 
>W«SSft. $gH&©BgIItt£7 5>gi£bT. h'J 

*?jwrs>, h»;x^;P7 5>, hu-n-^ptf;i/ 

75X HJ-f y7"QW3>. hU-n-^;U7 
5>, FIM V7m7S.>. MJ-sec-^W 

>. hU^\+->;W75>, h'Jy^aA+y^SX 

75X HUfy^SX h'JHfy^SX HJ 
t^75X N, N, N' , N' -J-Y'y^^^J- 
I/>y75X N, N, N' , N* -rh^^^Xf 
1/X77 5X N, N, N' , N' -rh^^^rh 
7Xfl/>A>^5 >^09^^n*. 

[0121] m&.7s.>miiVTte. mz.ttv* 
^;i/x^;u7' s >, ^^xf^/Dtf^sx ^> 

5^75 >, 7iWP75X "*>SW57*^7 3 

>^w^^n*. »t^75>«a^S7 5>s 

©H#0!|£LTtt> 7XiJ>Si# «A«7XUX 
N-^f;P7X>JX N-If^7xUX N-^Ptf 
]V7XiJX N, N-^WXU>, 2-*9\N/7 

x<;>, 3-^wx>jx 4-^f;P7xux x 

WP7-UX ypfcf;U7x»J>, h'J^WX'J 
>> 2-XFD7XIJX 3-xhP7X»;>> 4 - - 
hU7X'JX 2, 4 - vX hP7XU >> 2, 6 -5? 
XhP7-'JX 3, 5 -vXhPZX'J >, N, N- 
'J^)VY)V^V>m , y7i-iP (p-MUW 7 
5 >, ^fJWy7i^75X h'j7ix;i/7SX 
7iXl/X77SX t7f;i-75X ~X7 5/t7^ 

i/>, ¥.u-)vmm& (^^«t;p-;k 2H-tfp- 
;k i -*?\>i>fc? p— ;k 2, 4-^^5=-;Ptfa— ;k 
2, 5-5?^^;nfa-;k N-*^;nfp-;i/^) , 
**-!J-\/-;n»»fle v*-;k 'fytt-D- 

7-;k 4-^MS^/-)K 4-^^-2-7 
iXMS^/-;^) . hT7!/-;USI««c, 7^if> 
KDU>»§# (0!l^«tfPU>, 2-^^;i/ 
-l-tfPU>^) . t!P';>'>SI#* («ai^«t!PU 
N-^5 1 ;HfPUv J >, tfPUv ? />, 

;u t! p u h >m) , -f 5 ^ v u -r s y»/ u v 5 
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>» 7x-jpeu^>, 3-^5 L ;p-2-7x-;i'tf'j 

i?>. 4 - t e r t -7<?)l>\ZVi?>. ^7ir;HfU 
bfiJ^X 1 4-7i 

-;nfu> ? >, 2- (i -x^yotfju) tus?>, 

757 tUv^, v'^WS; l£'JS?>«5) , t'J^ 
t'J5i?>tffg#, \f.7i?>Wim&. t7 

-r y-f >h-;wsis^> ih-' f>yi/— ;m 
-f > hu *y u y 

7^US?>»Wflc. 7x±-^>SfS«C 1, 1 

[oi2 2] Hie *;w**5'a6**-r**3iKtfb'&«j 
tutu M?i«75/sim -r >h*-;i/^;u*> 

Bfc, 7 5/mf5f»# (M^.tf-3f>BI. 77-X 7 

>, ^^->, 7i^75->, 7vW->, U-7 
>, 3-75; tf^v J >-2-*;W^>g5, ;*h*->7 

(j3H 3 CHP(R* 1 0) s R 44 
N— CH 2 CH 2 0(R' ,2 0) T R' ,S 
aH 2 CH a O(R 43 0) u R' w 



56 



SMb^tt. 7;io-JMS*a*fl5^«£UTtt, 2-t 
Ko+v'tTU-^X 7Sy?W-;K 2, 4- + /U 

>*?*—)V, 3— f >h*-;u^^y-;pt KP—h, ^ 

-;U7 5 x N-x^JU^x^y-jUTS >. n, n- 
v'xg^px* / -;W7 5 h u -f V ^n/t / —)V7 5 
>- 2, 2' --fS7-7l^7-;K 2 -7S7X^y 
-;k 3-757-1 -7u/^y—)l, 4-757-1 

io -zf*;—)V. 4- (2-t h*o+->x^;i/) ^e;1/^«j 

>. 2 - (2-tHD*->lfJW tfU5^>. 1- (2 
-tHD+->XfJH t^7>*>, 1- [2- (2-t 
^D*yxh*-» x^;P] tf^7> ! >, e^U> 5 >x 
^7— ;k 1- (2-hh'D+yXfJW tfP'J v>>, 
1- (2 -t HP*ylf;i') - 2 - lfnU-77 >, 3 
-KtysV-l, 2-7 p d/1>>7^— ;k 3-ta»J 
2 -^DA>j?t- Jk 8-th'a+yau 
US>X 3 -^-f *^»JvV— 3-hD/t7— ;K 

i -y^;p-2 -tfau^>x^y-;K l -7^'Jv 5 
20 >x*y-;k n — (2 -t Kn^yxf-jw ^i^-f 
5 H, N- (2 -hFD+yXfJH -fy-nf>75 
Pflf^WSSn*. 7 5 KgfiS#<>:bTtt, JM;PA75 
H, N-^f M^A75 H, N, N-^^Jjvfkk 
75 H. 7th75K, N-^^7th75l«> N. 
N-^y?;P7irh75 h\ yDt^">75h\ 
75 FJfjWJjSSn*. -f5^I#ibm 
-f 5 h\ it^->>-f 5 H. VW5 F«#(0!l*3n«. 
[0 12 3] KK, T«-«3C (19) (2 0) T? 

30 [0 12 4] 
iitS 3] 



(19) 



CH 2 CHaO(R 47 0) s R' w 



(20) 



(jS*, R 41 > R 4 \ R 4> , R 4 T » R 4 '«^-n-?n3fi3t 40 
LTttiatt> #te«M*XttSltt©&ils|fc 1 ~ 2 0 <D7)V 
*V>m. R 4 \ R 4 \ R 4 \ R 4 \ R"tt*^If, 
K^SC1~2 0O7MM»J75yS^l/, R 44 
£R 4 \ R"iR", R"iR", R 44 iiR" £R 4 \ 
R 4 ' iR" B-E-n-fn^UTSSMltfeiVi. 

s, t, uatn j e : no~2ooi^t. iu 

S, T, U = 0C0t^. R 44 , R", R 4 ', R 4 \ R t0 

[0 12 5] R 4 ', R 4, > R 4 '. R 4 \ R 4, <D 

7)V* U>&£ UT(i, mm&. 1-20, ffSKttl 50 



~10, HtC»*b<«l~8 0fe©T?$>t), ^teWlC 
yatl/^*, n-y^U->S, -fy^I/>I, n- 

^>^>g> -f y^>^^>a, ^*->p>s, yx 

[0 12 6] R 44 , R 4t . R 4 * , R 4 ', R ,0 ©7 

;p*;«tbt«, ^1-20, »*L<«i~ 

8, MIC*?* L<«l~6©fe«9T$IP, 

tt. y^;v», x^;i/». n-yn^s, <v7aif 
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n-^;i/*, -r y^;m. t e r t -:7>;u 

[0 12 7]H»r, R 44 tR" , R 4, <hR 4 \ R"i:R 
4 \ R 44 iR" tR" , R 4, <!:R ,0 *^^^-r^^ 

[0 12 8] S> T, UB^nO~2 O05SE&T* 

0, J:0}f$L<Hl~10, SIC»^L.<«1~8© 

[0 1 2 9] ±C3C (1 9) , (2 0) (Dik&miihX 
JWWBfctt, MJX {2- h*v;< h*-» x^ 
JH 75>, MJX {2- Wh + ->lH+-» 

MJX [2- { (2-^h*->Ih+-» 
;*b*M X^;U] 75X HJX {2- (2-*h* 
+ 75X bUX (2- (l-;*b 

*->Xh*y) X^;H 75 >> bUX {2- (1-X 
X^;H 75>, H'JX 12- (1- 
ih+yT'P^y) x^;i/} 7SX bDX [2- 
{ (2-kHD+ylh+y) 7 5 

4, 7, 13, 16, 2 1, 2 4 -^tlJ-^+D- 

1, 1 0 -v*71f f->^7D [8. 8. 8] ^\+-9-n-9- 
>, 4, 7, 13. 1 8-rh7t*-tJ- 1, 10-v 5 
7+Fbv-^a [8. 5. 5] x-fn-9->. l, 4. 1 
0, 13-fh7m-7, 1 6 -'J7^\d.=yi7U-t 
i7^x*>. 1 -7+F- 1 2-^5«7>-4, 1-T-tf 
- 1 5 -^7^>- 5, 1 -Tif- 1 8-^5r>>- 6 
^t^tfSnS. #ICfgH«*75>. 7X>J>3f3S#, 

\duw>mm.#. \±w>mm». *;v>mm&. 
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75; 



;Mt***fl2-&*, 75H^i*, -f5H»i#, b'J 
X {2- Wb + v^b*^) X^JH 75>. bUX 
{2- (2-^h*yih*y) x?\>W 75>. b'J 

x [2- { (2-* h^r~>xb^r>') *3\>H x^;n 

75>, l-71f-l 5-*9£>-59»»HP*LV>. 

[0130] fc*3, 1 

»«^-X8fSgl 0 OgBlCttLTO. 0 1~2t ^l: 

0. 0 i~imwm-z$>z>. 13-g-fi^o. oia5«to 

[0 13 1] >A\Z, (E) J&ftCD^JSIfilbSlJibTWU 
T«2, 0 0 0 £TF<D{fc-&4&K 1, 5 0 0£TF©ffi 



[0132] »ftl, 5 0 0JSTF©7xy-;U&£!^ 
LTti. 4, 4' - (i-*^;p 
x^U^» h'X7i7-Jk [1. l" -t'7xx;i/ 

-4, 4' ->?*-;!/] 2, 2' -*^U->b*X [4- 
/^7i;-JH . 4, 4-b*X (4' -bb*D*v 
Xxx;p) b'JX (4-bHD+y7i=M 

1. 1. 1-MJX (4* -bh'U + ->7xX 
)V) X^>, 1, 1, 2-bUX (4' -bKP*->X 

10 xxji/) x^>, 7iy-ji/7^K>, ^^z—iv?? 

3, 3* v'X^^-D [ (1, 1' t'7ir;w 
4. 4' -V*— M , 3, 3' , 5. 5* -^h^7 

;i/*o [ (1, l" -bxxx;w -4, 4' -5?*— 

;W . 4, 4' - [2, 2, 2-h'j7MD-l- 
(h'J7;i<tn^fW x^u^>] b*X7x7-;K 
4, 4' -*^P>bX [2-7Mn7i/-JH . 
2, 2' -^5 1 l^>bX [4-7MD7i7-M , 
4, 4* -fV7aHUf>fX [2-7MD7iy- 
)V\ . ^DA^yiJx>tX [2-7WD7I/- 
20 ;i/] , 4, 4' - [ (4-7Mn7i^JW 
>] b'X [2-7WD7i>'-;H , 4, 4' 
U>b*X [2, 6-77MD7i;-JH . 4, 4' 
- (4-7)V*uyx.~)V) *?U->b*X [2, 
7WH7i/'-;H > 2, 6-b'X [ (2-bb*P*- 
■>-5-7WD7ir;W -4-7;Wa7 
x7-;k 2, 6-bX [ (4 -b Ko*->- 3 -7)V 
*n7iXJK -4-7WD7i/-;K 
2, 4-bX [ (3-hKD*y-4-bHD+y7i 

x;p) -6-*^xx/-;i^a«gtfS*u 
<=>n-5. ^©E-a-ste^-x fifiB 1 0 oasjcMbxo- 

[0 13 3] #|g9i<Z>l^X btfiftKlte, ±t2fi£$m*1- 

\z t l xMtt * ft± $ ii:^. fc«e> \zmm s nx 

[0 13 4] ^dT, ^®ffift?PJtbT«#'f^->'|4c!) 

L < , ;\-7)V*U T)V*)V0M ttisX.?- 
40 I/>X;yV-;k •7vmtT)\>*c)VZ.7,y-)V, /\—y)V 

c-4 3 0j, rFc-43ij (u-rnfcft^xu- 
ia (tl) fi) . t-7D> rs-i4ij , rs-i 

45J, rs-381J, TS-3 8 3J (V^-rtlfeM 
(80 fi) . 3.=^-f > TD S - 4 0 1 J , fDS 
-403J, TDS-451J (ViTtlfey-f + >It 
(*) §S) , *-ft~?TV>7 TF-8 1 5 1J , TF- 1 
71J. TF-172J, TF-173J, TF-17 

50 7j (vi-rn*>^B*-r <«o m , rx-7 
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0-0 9 2J, TX- 7 0 -0 9 3J (^-fftfcffiiSft; 
7D7-H rFC-4 3 0j (MX'J-IA (tit) 

9i) * rx-70-093j mmit^xm m) m) 
[oi3 5] *mme>vi?x hw&$:&mi-TA5'-> 

SrCJ^ff^O. 1~1. 0 jttmt^:«>«t5lcM*b, £1 10 

h^U-h*-2.V^«^-y>^t*-C6 0~2 
0 0^. 10^~6 0m }fSL<H80~150 

t>\Z5ft&t>3 o^-xy^— ^-rs. ^cvi-t?ewo/i^ 
->&^-rsfc*«^$:@^ai~2 oo/ici 

0ib<B2~5 0 u Cmg.£fc2>£o\zm%V1t 
*y h:7>-h&SW;i&:*-:/>&£*T?6 0~2 
0 0t\ 10g»~6 0m ffil<li8 0~15 0 
"0, *y h7U-hfri&#3 0fJ»~5^#X hX^X 
tP-v'-V^-^ (PEB) 0. 1~5%, 20 

#£b<{J2~3%©5 i h7;*3 1 ;i'7>*X^AA--f H 

n**iM H (tmah) ^©y;^u*^©s^ 

£/HV^ 10tJ>~3^ra, ff$L<tt3 0^~2m 

§}g (d i p) Ah*;U (puddle)ft, 

- (spray) £ OSttS £ tic <fc 0 

[0 13 6] 

^Wtttrsnxv^. fox, ^^©i^xhtt** 

[0 13 7] 

wmzmmrz>i)\ *5m\rr%to$kMm\zmmi*tiz> 



[0 13 8] (1) 
TfSir^-r#'JV-l~l 6, W&*EM (PAG1, 

2) . mmm.±m (drid, i£*^4&£, xobf 
u>yj n-ju^&y ^jux-T^UT-tr^- h (pgm 

EA) £%.m.X.^)l (EL) 09 1 : 1 SfitfcltflgU 

7 v m%ftmm&$i f c - 4 3 0 (&£* y -x a 

(80 St) SlOOp pm* 3 0 0 p pm^JObfc^<« 

8 0 oa»«BlC«t<S^-$1i-, •y-fX^O. UrnOli 

U X5=- 1/ > y 4 )V$> -T«ft-r « E <h J; o T V 
hfcttSPJttbfc. 
[0 13 9] (2) fl&Hfftffi 

C FS-4ESSffil>T60^0^ 
J*5£*XA— fc» CrI4X/V^U>^10 0n 
mC9Jl^.T^Lfc»«±lr, ^y— >h5'^Mar 
k5 Ofcftxi/jr Yuyftm SIWl/-^ h£Xbf 
>n-hb, *y h^- hT 1 0 0 1 9 O^'J ^~ 

Xtt§4EBffiiBge£fflV>THVflJB=3 0 k e V, fcf- 

[0 14 0] JgHftitfefc* 'J-> by* y a r k 5 
(Jfc£xPi7 hP>a«i) &MV^T*yh7l/-hTl 
10t, 9 0%>#7> bX.i7X^'J a.7-^.-^7 (PE 
B) SrfTV\ 2. 3 8ll%©TMAH*^tT6 0U> 

[0141] sfe, «H»«iW8«o*a5 i v>/x-rt 
ic2 4f^mMLSvrc^>y°)i^mmizPEB, m»*n 

ofe. /^->OtSttISSEM, S-7 2 0 0 (B 
^C©J;^»CSffibfc. £t\ 0. 8 /zmL/S^yf"}*® 

y»r7S:-DTv^®7tfi&*je), mm&xm (eopd 

K^«bfc-y->7 p ;P©, HS&jfcg&bTWEop t \z 

[0 14 2] 
[ft5 4] 




[0 14 3] 



Ut5 5] 
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m:n=0.3:0.7 
Mw11,000 Mw/Mn1.10 



m:rr=0.3:0.7 

Mw1 1,000 Mw/Mn1.10 



m:n=0.3:0.7 

Mw1 1,000 Mw/Mn1.10 



a:b=0.3:0.7 

Mw1 1,000 Mw/Mn1.20 
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CH 2 CH 2 -/» 9 9=1 



[0 14 4] 



Ut5 6] 




[0 14 5] 



[ft 5 7] 
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OH 



2 

m:n=0.3:0.7 
Mw13,000 Mw/Mn1.68 



3 

m:n=0.3:0.7 
MW12.000 Mw/Mn1.e0 



2KU ^— 1 4 
m:n=0.3:0.7 
Mwl 2,000 Mw/MM.63 
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*ry-*-i 5 

m;n=0.4:0.6 

Mw1 3,000 Mw/Mn1.70 



m:n: p^0.3:0.1:0.6 
Mw1 3,000 Mw;Mn1.75 



[0 1 4 6] 
[fc5 8] 



PAG1 



[0 14 7] 




o 3 s*^ o 



PAG2 



DRI1 



TMMEA 
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*»J7- 

(MSB 




53 
(ftftgti 


(m«gn 


as 

(MC) 


»3* 

(nm) 


5 SPED 
(nm) 


tf'J7-l(15) 
'J 7-8(85) 


PAG1 
(4) 


(0. 1) 


- 


7 


10 


+ 10 


*'j7-2<20) 
tf'j7-8(80) 


PAG1 
(4) 


Hjx5V-rt,7*> 
(0. 1) 


- 


8 


15 


+ 8 


tf'J7-3(17) 

*';7-8(73) 


PAG1 
(4) 


(0. 1) 


- 


8. 5 


10 


+ 5 


tf'J 7-4(20) 
* 'J 7-8(80) 


PAG1 

(4) 


(0. 0 


- 


8 


14 


-8 


tf'J 7-6(20) 
# 'J 7-8 (BO) 


PAG1 

(4) 


Co. D 


- 


8. 6 


18 


-7 


1?»J 7-6(30) 
^•J 7-8 (70) 


PAG1 

(4) 


(0. 1) 


- 


9. 0 


18 


-10 


*'J7-7(16) 
Jtf«j7-8(B5) 


PAG1 
(4) 


HJX*^-iU7S> 
(0. 1) 


- 


7. 0 


10 


+8 


#'.)7-3(20) 
tf'j7-9(80) 


PAG1 

(4) 


Hjx*y-;uy*v 
to. i) 


- 


8 


8 


-5 


*'J7-10(100) 


PAG1 

(4) 


(O. 1) 


- 


7 


12 


+ 12 


*U7-5(10) 
l'Jv-1100) 


PAG1 

(4) 


HJX*>--;U73V 
(0. 1) 


- 


8 


10 


+ 6 


tf'J7-5(10) 
;tW7-11(90) 


PAG1 

(4) 


TMMEA 

(0. 2) 


- 


7 


B 


+ 5 


tf'J 7-5 (10) 
*'J7-11(90) 


PAG 2 
(4) 


MJX^-iUT 7 ^ 
(0. 1) 


- 


2 


15 


+ 18 


tf'J7-5(25) 
tf'J7- 12(75) 


PAG1 

(4) 


(0. 1) 




8 


20 


+ 5 


#'J7-5(25) 
*'J7-13(75) 


PAG1 

(4) 


Mjx$^-jut»sv 

CO. 1) 




8 


10 


+ 5 


.1? 'J 7-6 (25) 
#'J7- 14(75) 


PAG1 
(4) 


MJX$V-JU75:/ 
(0. 1) 




7 


13 


+ 17 


tf'J7-5(25) 
tf'J7-14(75> 


PAG1 

(4) 


h'JX^>-JU75> 
(0. 1) 


DRI1 


6 


15 


+ 16 
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[0 14 8] 



[*2] 
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(MISS) 


its 

(■ISO 


(MSfl) 


(MC) 


»3« 

(nm) 


X2PED 

(nm) 


*M 7-1(100) 


PAG1 
(4) 


MjX?y-^7*5> 
(0. 1) 


- 


B 


10 


+ 123 


'J 7- 2 (100) 


PAG1 
(4) 


(0. 1) 


- 


e. 5 


13 


+ 65 


:1?W-3(100) 


PA61 
(4) 


(0. 1) 


- 


8. 5 


8 


+ 88 


^.j^-4(1O0) 


PAG1 
(4) 


hOX*y-jt7'5> 

(0. 1) 


- 


8 


12 


+ 55 


#07-5(100) 


PAG1 
(4) 


(0. 1) 


- 


s 


12 


+ 40 


*»J7-6(100) 


PAG1 
(4) 


(0. 1) 


- 


B 


16 


+ 44 




PAG1 
(4) 


(0. 1) 


- 


7 


10 


+ 126 


#07-8(100) 


PAG1 
(4) 


(0. 1) 


- 


6. 5 


18 


-42 


#07-9(100) 


PAG1 
(4) 


hVX^-JL7'5> 
(0. 1) 


- 


6 


13 


-77 


#07-iKioo) 


PAG1 
(4) 


h'JX?y-Jl75> 
(O. 1) 


- 


B 


18 


-25 


#07-12(100) 


PAG1 
(4) 


(0. 1) 


- 


6 


24 


-30 


#07-13(100) 


PAG1 
(4) 


(0. D 




7 


16 


-33 


#0 7- 14(100) 


PAG1 
(4) 


h'JX^-JU75> 
(0- D 




7 


14 


-43 


#07- 15(100) 


PAG1 
(4) 


(O- D 




16 


55 


+ 10 


#07-16(100) 


PAG1 
(4) 


(0. 1) 




13 


46 


-16 



